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M^M M^P^gQRATIG^S E MPLOYING DETACHABLE 

5 Bac kground of the.lnvgn.tton 

This invention relates to visually stimulating, efficient and highly 
economical displays and decorations that employ detachable hook fastening, to 
novel materials useful for these and other purposes, and to methods of their 
manufacture. 

10 Typical in-store marketing of products involves displaying the 

products in so-called "point of purchase" displays. These attract and locus 
attention of the customers, using stimulating graphic designs and colors in 
conduction with presenting merchandise for easy access. 

Typically the displays are custom-designed to display products of a 

1 5 given stee and shape, which is more expensive than would be the case if the 
displays were capable of many uses. 

There: have been prior proposals to employ detachable hook fastenings 
in point of purchase displays as well as in other displays and decorations, but 
these nave not gone into wide use because of var ious economic and functional 

20 limitations of the proposals. 

There has been need lor visually stimulating and sHeoiion-lbeusmg 
displays and decorations, based on detachable fastening, which are versatile, 
effective, and low cost. Likewise there has been need for improved materials for 
fastening products and their methods of manufacture. 

Summary of the Invention 
Light-weight materials and in particular non-woven materials arc 
found to be capable of functioning as hook-engageabie fasteners while forming 
part of attractive displays and decorations. The products can be so low cost as to 
3 Q be disposable, and can be ossd or reussd in many ways , 

Knitted materials of corresponding light weight cm be similarly 
effective in certain circumstances. 

Aeeording to a first aspect of the invention, a iamiiuste comprises a 
substrate having at least one broad s«rfac«..io-wMc&-ls-liam^ted.^: layer- of light- 
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weight book-engageable material having a basis weight of less than about 4 
ounces per square yard The hook-sngageabie material has a generally sheet- 
form web body having a first snrfeee laminated to the broad surface of the 
substrate and a second surface over which hook-engsgeable fibers or yarns 
5 generally extend. 

Certain embodiments of this aspect of the invention have one or mere 
of following further features: 

1'he hook-cngageable material has a basis weight of about 2 ounces or 
less per square yard. 
1 8 A binder resin anchors the hook-engageable fibers or yarns and 

constitutes between about 20 and 40 percent of the weight of the material. 

The material comprises a stretched material, staMlksed in its stretched 

condition. 

T he materia! comprises a non-woven material 
IS The area! density of the fibers of a hoak-engageable Uon~WoVeh 

material varies over its surface. in preferred embodiments areas of high area! 
density of fibers are interspersed with areas of substantially lower area! density of 
libers, the ratio of high to low area! densities of fibers being at least font to one. 

in other embodiments the heok-engageable material comprises a knit 
2D material in which yams (including maltHilamem yams) form hook-engageable 
loops. 

A graphic design is printed upon a surface of the laminate and 
disposed to be visible by viewing the surface of the low-density web body from 
which the hook-engageable fibers or yams extend. 

25 A graphic design at least partially comprises printing residing on the 

hook -engageable fibers or yams of the hook-engageable material, or on the 
surface of the web body from which the hook-engageable fibers or yarns extend, 
or on the opposite surface of die weh body, or on the outer broad surface of the 
substrate, or on combinations of these surfeees. 

30 Is cases in which at leas? part of the design lies below the web body of 

the hook-engageable material, the material is at least partially transparent such 
that the design can be seen through the material 
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In the ease of non-woven material that has substantially varied area] 
density of libers over its surface, arid an image is printed on the side of the 
material msm which hook-ersgageable hooks extend, an image visible from the 
surface of (he material comprises the effects of light rejected by printing on the 
5 second surface of the material' and light reflected by the hook-engagesbie fibers 
that extend from the surface. These multiple levels of origination of visible rays 
contribute richness and depth to the composite visual image, e.g.. giving the 
impression of high qualify. The image of the printed graphic design comprises 
resolved features of the order of less than a lew millimeters, 
1 0 The laminate is disposable. 

The substrate comprises a corrugated core. In preferred cases, the 
substrate is a smooth-sheet side of a corrugated board of the substrate comprises a 
corrugated core which Is laminated at its spaced-apart flutes to the material. 

At least part of the substrate is selected from the group consisting of 
15 paper, wood, synthetic foam, clipboard, waiiboard, metal, plastic, and cork, 

A : merchandise display comprises at least ooe laminate according to 
this aspect of the invention combined with merchandise or decorative material 
having ioop-engugeabie hooks. The hooks releasably secure the merchandise or 
decorative material to the hook-engageahle libers or yarns. 
20 According to another aspect of the invention, a laminated composite is 

in the fdifii of a corrugated board comprising a first outer layer, s second outer 
layer, and a core comprising at least one middle corrugated layer. The first and 
second outer layers are laminated to the core, and at least one Of the outer layers 
comprises or is laminated to hook-sngageabk material having a generally sheet- 
25 form web body, the web body having an enter surface from which hook- 
cngsgeable fibers or yams extend. 

In important embodiments of this aspect of the invention, the hook-- 
engageabls material is a material haying a basis weight of less than about 4 
ounces per square yard or even about 2 ounces or less per sonars yard. 
30 Preferred embodiments of this aspect of me invention have one or 

more of the further features described above with respect to the first aspeet of fee 
invention.. 
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According to other aspects of the invention, a display system, much as 
a trade show display or booth,, or other display, comprises a set of laminated 
panels* preferably of corrugated board as described above, in which at least some 
of the panels are cooperatively constructed to be assembled as a self-supporting 
5 structure and/or in which the panels present hook-engageable loops for receiving 
decorations, displays or other objects. 

In preferred embodiments, panels of corrupted board are configured 
to be joined with loop-engageabte hooks engaged with fibers or yams of the 
hook-engageable material to form seL^suppxjrting structures. 

1 0 Preferred embodiments of these aspects have one or more of the 

features described above with respect to the first aspect of the invention. 

According to another aspect of the invention a display comprises a 
eont&ucus layer of hook-engageable material having a bask weight of less than 
about 4 ounces per square yard laminated to a substrate having* broad surface* 

15 the material comprising a generally sheet-form web body having hook- 
engageabls fibers or yarns extending from an exposed surface, for tdeasabie 
engagement fey hook fasteners secored to the objects. Preferred embodiments 
have one or more of the farther features described with respect to the first aspect 
of the: invention described above, In certain preferred embodiments, the display 

20 is constructed and arranged to he suspended freely from a support and has 

dimensional stability sufficient to support the weight of objects, e.g. merchandise, 
secured to it without significant distortion of the display. 

According to another aspect of the invention, a banner or flag 
comprises a dimensional})' stable nomstretchable hook-engageable material 

25 shaped in the form of a banner or Hag having a basis weight of less than about 4 
ounces per square yard and comprising a generally sheet-form web body having 
hook-engageabte fibers or yams extending from at least a first exposed surface, 
in certain preferred embodiments of a banner, flag, or anod^cr object 
formed of the material, a graphic design, e.g. lettering, insignia or a design 

30 resides upon a surface of the material in position to be visible by viewing the 
surface of the material from wM^*e:ho0k-^gage^bkTibers or yams extend. 
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la certain embodiments the graphic design, eg. lettering, insignia or a 
design are primed upon a surface of the material. 

In same embodiments the graphic design is denned by a discrete 
separable member having loop-engageable hooks that releasably secure the 
5 graphic design to the hook-engageable fibers or yarns of the material 

!u certain preferred embodiments the material is at least partially 
transparent so that the design is visible from bath surfaces" of the material 

In certain embodiments the material is constructed to farm a pendant 
banner or Hag constructed to be releasably suspended from a support surface by 
! 0 engaging fibers or yams of the material with hook fasteners, which, for example, 
are secured to the support surface. 

Preferred embodiments of these aspects of the invention have oms or 
more of the further features described above with respect to the material 
employed according to the first aspect of the invention. 
13 According to another aspect of the invention, a method of forming a 

material useful in a display system comprises providing a sheet of a book- 
engageahle material having a basts weight of less than about 4 ounces per square 
yard and comprising a generally sheet-form web body having inner and outer 
oppositely directed surfaces, hook-engageable fibers extending from the outer 
20 surface, and laminating the Inner surface of the material to a substrate. In 
certain embodiments, a graphic design is printed at least partially on at least one 
of the surfaces comprising the laminate, the characteristics of the materia! and 
printing selected such that the graphic design can he seen by viewing the outer 
surface of dse material Preferably the hook-engageable material is a non-woven 
25 having one or more of the characteristics that have been described above. 

Acc ording t o another aspect of the invention, a method of forming a 
material useful in a display system comprises providing a sheet of a hook- 
engageable nor- woven material having a basis weight of less than about 4 ounces 
per square yard and comprising a ^stally's&eet-fcsrm web body having first and 
3 0 second oppositely directed surfaces, hook-engageable fibers extending from at 
leas- one of said snrfaees and priMmg a paphie design at least partially on one of 
the surfaces of the non-woven material. 
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lis preibrred embodiments, the non-woven material is a needled, 
stretched and stabilized non- woven material and/or the material is selected to be 
a; kast partially transparent such that design can be seen through the material. 

In certain embodiments the printisg step comprises llexograpfeie 
5 printing, dye sublimation printing, dectrostaiie printing or ink-jet printing, and 
preferab ly in many cases then printing substances of those processes are applied 
to the hook-engageable side of the material without impairing the hook- 
engageability of the material, 

in other cases screen printing with viscous inks can be employed on 
1 0 the side of the material opposite that from which hook -engageahle fibers or yarns 
extend. 

Preferred embodiments of these two method aspects of the invention 
employ selecting the materials, conditions and features described above with 
respect to the first aspect of the invention. 

.15 

Various embodiments of the invention have one or more of the 
following advantages. The display systems can be lightweight easily assembled 
and disassembled and not require any additional or heavy supporting frame. 
They can he versatile and disposable while still being low cost and visually 

20 attractive. In particular, these displays and other decorations can carry visually 
stimulating priming and decorations that can be easily replaced and rearranged. 
Modular panels can be easily assembled or rearranged. Because of these 
desirable properties the displays and decorations find applications for imsiore 
marketing, trade shows and in many other circumstances where visually 

25 stimulating, inexpensive displays and decorations are needed. 

In some embodiments, a binder is applied to a hook-engagaable 
material (e.g., a needled and stretched non-woven) as a stable foam. By "stable 
foam" we mean that when cured the foam soli contains a sufficient amount of 
entrained air bubbles to remain in continuous layer form on the material, rather 

30 than be dispersed to form separate esatings of individual fibers and interstices. 
When cored, die binder stabilizes the material in its stretched state and forms a 
thin. -continuous film an the networking sideof the material. The film is- useful 
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for inhibiting adhesive penaattwm during subsequent lamination, of tat 
supporting ink applied to the material from its yvorkmg side. The stable foam 
film also provides advantageous resilience for hook engagement and its bending 
stiffness and facial resilience arc readily adjusted by binder ionnulation. 

S The hook-engageable surface on eomigMed hoard or other laminate 

and/or printed products according to the invention provide a sett textile look, 
have significant marketing appeal can contain rich colors and designs while 
providing attachment surfaces and flexibility for different designs and decorative 
arrangements, while still being inexpensive and disposable. 

1 0 Other features and advantages of the invention will he apparent from 

the following description of embodiments, and from the claims, 

Brief Description of the Drawing s 
HQ. 1 Is a perspective view of a point of purchase display system. 
15 FIG. I A is a perspective view of a card attached to the display system 

of FIG. I, 

FIG. IB is an exploded view of area IB of FIG, J. 
BG. 1C is a partial side. o©s*sec«Qnal view of the point of purchase 
display of PIG. L 

20 FIGS. ID and IE illustrate different card or product arrangements for 

she display system of FIG. 1. 

FIG. IF is an illustration of a point of purchase display. 
FIG. IG is a diagrammatic perspective view of a hook 



25 FIG. 2 is a side cross-sectional perspective view of a corrugated board 

laminate combined with a fastening material outer layer. 

FIG. 2A is a side cross-sectional- perspective view of an embodiment 
of a corrugated board in which the festening material forms a face layer of the 
corrugated board itself 
30 FIG, 28 is a side view of a lamination apparatus. 

FIG. 2C is aeross-seeiional side view of a single laced corrugated 
board which may he fed to the laminating process. 
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FIO. 2X3 is a cross-sectional side view of a hook-eagggeabk material 
coated with m adhesive layer fed to the laminating process 

FIG. 2E is a cross-sectional side view of a corrugated board laminate 
with a hook-engageahfs material outer layer produced by the lanimation process. 
5 PIG. 2F h a perspective view of the lamination apparatus of FIG. 2B. 

FIG, 3 A is a schematic plan view of a preferred non-woven fastening 
material for use with a hook component. 

FIG. 3B is an enlarged schematic plan view of the lace of the non- 
woven loop material shown in FIG, 3A. 
S 0 FIG. 3C is a diagrammatic side section sketch of non-woven material 

combined with corrugated board and illustrating clusters of heok-engageante 
libers extending from a fibrous mat. 

FIG. 4 is a perspective view eta tray fabricated of the corrugated 
board of FIG. 2 or 2A. 
1.5 FIG. 4 A is a perspective view of a divider of the tray, 

FIG. 5 is an iliustratios of a printed non-woven hooloengageable 
materia! depicting m animal character. 

FIG, 5A is diagrammatic view of light rays reflected by the printed 
laminate of FIG. 2. 

20 FIG. 6.A is a dia^ramrnatie perspective view of a corrugated board 

laminate having a Ken-woven hook-engageabie material outer surface, in which a 
printed graphic design resides on the xop surface of a top paper layer of the 
corrugated board to which the hook-engageable materia! is bonded, 

FIG, 6B is a diagrammatic perspecti ve view of a corrugated board 

25 laminate having a non-woven hook-engageahie material outer surface, in which a 
printed graphic design resides on the hook-engageabie surface of the material. 

FIG. 6C Is a diagrammatic .perspective view of a corrugated board 
laminate having a non-woven hook-engageabie material outer surface in which a 
primed graphic design resides on the back surface of the hook-engageabie 

30 material 

FIG, 60 is a diagrammatic perspective view similar to FIG. 6B in 
which the laminated board carries a background color or decoration that 
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cooperates with a primed graphic design on ibe.'lKS}k~ea^|ageabie.soffacg of the 
non-woven malarial, 

FIG. SE is a diagrammatic side view of a "eemer impression" 
fiexographie printing press used in producing this products of TIGS. 6A-6D. 
5 FIG. 6F is a diagrammatis; side view of a "stacked* fsesographie 

priming press used, in producing the products of FIGS. 6A-6D . 

FIG, 6G is a diagrammatic side view of a sheet-form dye sublimation 
printing apparatus. 

FIG. 611 is a diagrammatic side view of a web-form dye sublimation 
1 0 printing apparatus. 

FIG. ? is a schematic illustration of a trade show booth and a floor 
display system. 

FIG. 7A is an exploded view of the booth of FIG. 7, 

FIG. 8 is a schematic illustration of a scrap -book. 
1 § FIG . 8A is a schematic Illustration of the scrap-book of FIG . 8 having 

pages composed of book-engageahie material. 

FIG. SB is a side view- of a page of the scrap-book of FIG. 8 A. 

FIG. 9 illustrates a wall paper composed of book-engageable material 
to which a wail decoration is attached. 
20 FIG. 9 A is a side view of the wail paper of FIG . 9, 

FIG. i 0 illustrates a bulletin board composed of 'hook-engageablc 
material to which an article is attached. 

FIG. 1 I illustrates a banner and a : floor runner composed of hook- 
engageabie material and displayed in a store. 
25 FIG. 1 1 A illustrates a banner and lettering attached to the surface of 

the banner by hook fastening. 

FIG. 1 IB is 8 view similar to FIG . 1 3 A of an alternative arrangement 

FIG, UC is a diagrammatic eross-seetional view ef area ! !C in FIG. 

1 1 . 

30 FIG. 1 ID is similarly a view of area I ID in FIG- IF 

FIG. 12A is a front view of a pendant display cilpstrip carrying 
merchandise. 
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FIG. 1 2B is a side view of me pe&daiit display eitpstrip of FIG 12 A. 
FIG, 12C is magnify view of area A of FIG. 128. 
FIGS. 13A, I3B and DC are side views of pendant display ciipslrips 
carrying merchandise comprising camrgated board, chipboard, and synthetic 

5 resin foam, respectively. 

FIG. 13D is a side view of a self supported pendant display ciipstrip 

carrying ntercnajxkss. 

FIG. 14 illustrates a corrugated board box laminated with a hook- 
engageabte materia) used for displaying and transporting delicate flowers. 

10 

Daaftripfen of Embodiments 
ToeOeetiveiy promote merchandise is a store, the goods may be 
• placed in a point of purchase display located on the store shelves or aisles. The 
display eustomi&es the promotion and marketing of the goods. 
1 s Use Invention features very inexpensive, light-weight, easily 

assembled, self-supporting attractive displays for displaying sad promoting the 
merchandise with messages and designs. 

Referring to FIG. L a self-supporting point of purchase display 
system 1 00 is comprised of corrugated board or the like having an outer 
20 lamination of light-weight.hook-engageabie material defining its broad exposed 
surfaces. The display includes a base 102, a display board 1 1 0, and a display tray 
150. The tray 150 holds products 152 and the entire display system 100 is placed 
in a store aisle or shelf. Cards 153 presenting sales promotion messages or 
carrying merchandise are attached to the display board 1 1 0 (FIG. 1 A), in certain 
25 advantageous instances the display system 100 is configured by those skilled in 
the art as a carton for shipping the product to the store. 

The board i 10, the base 102. and the tray 150 are composed of 
corrugated board 1 12 illustrated ha HQ. 1C The corrugated board 112 includes 
(see FIG. 2) a corrugated core layer 120 sandwiched between and adhered to top 
30 and bottom paper outer layers, 122,124 or a corrugated board in which the hook- 
engageabie materia? itself forms one or both of the outer layers of the board (FIG. 
2A). described below. One or both of the broad outer surfsees of the top asm 
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bottom paper layers 1 16 mid 1 18 (FIG. 1G), itspectiwiy, sftha display board 
(FIG. !} are cotafcafcasly laminated id respective outer -layers of hook-engageabte 
light-weigh; materia* 1 14 by continuous adhesive layer 1 26, For example, layer 

1 1 4 of FIG. 2 is a non-woven material or a knit material .having a thickness of 

5 less than 0, 1 00 inch and a basis weight of less than 4 ounces per square yard (13 5 
grasns per square meter), in particularly preferred low cost embodiments of about 

2 eursees per square yard or less, and, in the ease of the paper-sided corrugated 
board to which material 1 14 is laminated is of single wall C-fiute type with a 
Mullen's burst test in the range of between 12$ Ihs/sc.kt and 350 lbs/sq.in. the 

§ 0 resulting composites have enhanced burst strength, as well as enhanced tensile, 
compression and bending strength, 

in preferred etrmodimems employing hook-engageable nob- woven 
material 1 14, the material is a needled non-woven fsbrie which is very thin, i .e„ 
0.05 i nch, of basis weight 2 ounces or less per square yard (68 grams per square 

J 5 meter) hut still dimensionaily stable, and has relatively free hook-eagagoafale 
flbersthat extend from at least one side of a continuous, tangled mat of fibers I 70 
(FKJ. 3C) that ibrin the body of the web. These fibers have loop-like portions 
available to be engaged by loop-engageabie hooks, die portions of the fibers at. 
both sides of their eugageable portions being secured to the mat of fibers, k 

20 present, particularly preferred embodiments, (FIGS. 3 A, 3B and 3C) the non- 
woven needled fabric comprises staple polyester yarns of between about IS and 4 
denier, preferably 6 denier. Following needling of a bat of these fibers, the 
product is stretched longitudinally and transversely, to increase its area in excess 
of 1 00 percent, as much as 1 50 percent or more front its as-needled condition, 

25 following which fibers in the web that engage each other are bonded or adhered 
together, so that the web has significant tensile strength and the heok-engageable 
portions of the fibers are well anchored, while remaining available to be engaged 
by fastener- hooks. 

In such a fabric me individual fibers of fee mat 170 follow no definite 

30 pattern as in a woven or kmiprodaet, but extend In various directions within the 
plane of the fabric that. The hook-ertgageahle shera that extend from the noa» 
woven product are of the same fibers that comprise the mat but extend beyond 
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fee general mass of lhe mat 170, out of its plane, gamely from associated knots 
1 80, in the form of well anchored loop trees 250 (FIG. 3€). As depicted is the 
highly magnified plan view of TIG, 3A and the even more nxagmfi&l view of 
FIG, 3B, the area] density of the fibers varies : considerably, highest densities 
5 occurring a! the knots and substantially lower densities in regions between the 
knots, la a preferred embodiment, the hook-sngageable non-woven material, 
viewed in random areas of % inch square, knots as few as one m two or as many 
as 1 0 or 1 5 may he seen, the ratio of the high and low area! densities of such 
areas being generally at least four to one, 

J 0 As shown in FIG. 38, in the relatively low density fiber regions of g 

preferred mat a substantial number of the fibers of the mat of non-wov en 
material 1 14 are taut 182 (i.e., not slack, regionally straight^ and extend between 
knots 1 §9 of the non-woven material fabric. The taut libers 182 have been 
straightened by tension applied in at least one direction in the plane of 'die fabric- 

IS mat, while the knots have been produced by slippage and agglomeration caused 
during the application of stretching forces to the needled non-woven fabric. 

The knot density may be approximately 1 80 knots per square inch., 
based on the number of visible knots within a given square area. With suitable 
stretching, the knots themselves are fairly tight, made up of several monofilament 

.20 fibers, and are interconnected by the taut fibers seen naming between them. The 
fiber mat .Is not very dense and the overall fabric in important Instances is sheer 
enough to permit images or background designs or color to be seen through it . 
while, somewhat surprisingly, the fibers are present in sufficient density to enable 
a readily dlseemshie image to be printed upon the febrlc. In particular, using low 

25 viscosity printing inks the material may be printed on its hook-esgageabte side 
without impairing the hook-sngageability of the protruding fibers, the image 
being printed partially on the hook-engageahle fibers, that lie at various levels, 
and partially on the general mat body from which the hook-engageahle fibers 
extend. For low cost appfieatlons, the non-woven fabric preferably weighs about 

30 2 onnees (68 grains per square meter) or less per square yard, and soil despite its 
considerable area! non-uniformity can carry a pleasing image. 
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lit a particular -embodiment ,^plp>i!3g.m©s!!ii^Mlowed by 
stretching, the libers of fee mat are held In feeir tant v straightened condition by a 
water-based acrylic binder applied t o th e side of the mat opposite the loops to 
bind the mat fibers in few straight condition to stabilize the area] dimensions of 
5 fee fabric, and to secure the loops at their associated knots, while contributing to 
the web body that can carry an Image. The hinder generally ranges between 20 
and -10 percent of the total weight of fee f&hn& and in the presently preferred 
embodiments accounts for about one third of the total weight of fee non-woven 
component. The resulting fabric is dimensions!!}- stable and strong enough to be 

1 0 suitable for further processing by standard fabric-handling techniques. While the 
fabric has a slight stiffness, like a starched felt, the stiffness can be mitigated 
where desired by softeners or mechanical working. 

As seen in FIG. 3C, loops 254 extend front free-standing clusters 250 
of loop fibers extending from the fibrous mat 170. lite clusters 250 which have 

1 5 several rnopo-fBarssnt loops 254 extending from a common elongated, 
substantially vertical trunk 252 are called "loop trees". Each loop tree 250 
extends from a corresponding knot 180 in which the loops of fee cluster are 
anchored, interstices between individual filaments in the trunk portion 252 of 
each tree or at the base of each bush, and in each knot 1 80 provide paths lor the 

20 winking of liquid binder, under the influence of surface tension of the liquid 
binder, to provide additional localized stiffness, strength and image-carrying 
capability. Importantly, the density of clusters in the plan view is very low, 
leaving sufficient room between tfis? brsinCiivS of n&ij/nDonng Tress to 
accommodate hoois and deflected non-woven material during engagement. 

25 A description of suitable needled and stretched, nook-eogageable non- 

woven materials is found in US. Patent application OB/922,292, and a related 
PCX patent application entitled "Loop material Its Manufacture and Its Use in 
Products", filed on September 3, T-997, as a f IS. Contimiation-in-Part of the 
foregoing application, published as WO 99/1 1452* fee entire disclosures of which 

30 arc incorporated by reference as If fully set forth herein. 

hi preferred embodiments of FIGs. 1 and 2 employing light- weight 
knit hook-engageabie materia!, the material may be knit by conventional knitting 
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iechmqttes, e,g. to form a tricot knit, silt if desired, and stretched by appropriate 
festering and stabilized by application of binder of the kind and .percentage 
weights employed with the son-woven -materials as described above. The 
stabilized kait materia! including its binder, preferably of weight less than 4 
5 ounces per yard, in certain cases 2 minces or less per yard : may be of gossamer 
appearance, ssubstanUally transparent but's&li capable of carryin g a printed image 
and yams {e.g. multifilament yams) of the knit form hook-engageable loops. 

Is the embodiment of the left half of FIG. 2A, both the top and bottom 
layers of corrugated board M2-- are layers of hook-engageable material ! 14' that 
1 0 is strong in tension, adhered directly in a pattern of parallel linear bond areas to 
the crests of corrugated centra! paper layer 120. in preferred embodiments the 
material 1 14' comprises needled, stretched and stabilized fabric, as described 
above. In one example, the paper comprising the corrugated core of the left half 
of FIG, 2A is a 26 lbs per 1 ,000 square feet paper, C-fJute type, and each layer of 
15 hook-engageable material is a non-woven having a thickness in the range of 
0.100 arid 0,050 inch and a weight ofless thsa 4 dunces per square yard, 
preferably 2- onnces or less per square yard. In other embodiments, knit layers of 
similar weight and dimension are employed. 

In the embodiment of the right half of FIG. 2A. one side of the 
20 corrugated board 112" consists of non- woven material 1 14', adhered directly to 
the flutes of the corrugated core layer 120 as described above, and the other side 
consists of a layer of non-woven material 1 1 4 ! laminated to a layer of paper 1 22 
which is bonded to crests of. tn.s flvitcs ol ti*c corrugated core 1 20. 

The laminated products of FIGS. 2 and 2A may be fanned with the 
25 process shown in FIGS. 2B and 2F, Referring to FIGS. 2B and 2F, a light-weight 
hook-engageable material 1 14 having a web-base and hook-engageable fibers or 
yarns extending horn the outside surface of the web-base is introduced into nip 
area 43 1 in which a pressure roll 435 forms one or more nips with adhesive- 
carrying rolls 433 and 434. The one or more rotating rolls 433 and 434 are 
3 0 partially immersed in an adhesive bath 430 and dmmgh their rotation they 
transfer adhesive 432 from the bath into the nip area 43 1 . The material 1 1 4 
enters the nip area 431 oriented so that the web-base opposite tire hook* 
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engageabie fibers or yarns contacts the Mhssjve-csnymg surges 433a f 434s of 
the rotating mils 433, 434 and is coated with the adhesive 432. The material 1 14 
is kept in. contact with the adhesive-e^dng surfaces 433a, 434a of the rotating 
rolls 433, 434, respectively, by totting roll 43 S yrithoat destroying the hosk- 
5 engageahil.it>' of the libers or yarns. Alter coating, the material led by guide roll 
436, travels; about roil 437, oriented so that Its coated surface is exposed, 
Simultaneously a single faced corrugated board 420 (PIG. 2C) trained against the 
periphery of roll 43?, contacts the exposed coated surface of the hook-engageahle 
material 1 14 and is adhesively hooded to it. Tension rolls 438 and 439. arranged 
10 on either side of roll 437, press flares 422 of the corrugated hoard 420 sgaiast the 
coated surface of the web. Subsequently, the corrugated board with the adhered 
hook-cngageable layer (FIG. 2E) passes through a heater/dryer 440 where the 
adhesive Is cured. 

For forming the product of FIG. 2 fee corruga ted board 420 has a flat 
IS outer paper layer to which the hook-engageahJe material is continuously adhered, 
while for forming the product of FIG. 2A, the corrugated core is exposed for 
direct lamination wi th the material to whiehit. is adhered in a series of closely- 
adjacent lamination bands, the pattern extending across the broad surface. 

In some embodiments a stretched hook-engageable web without a 
20 hinder coating is esed to form the laminate. In such cases, the adhesive coating 
126 serves the dual purpose of mamtakdag the stretched fibers or yams in their 
taught, .stabilized condition and adhering the web to the substrate. 

While the nook eugageahle material 114 has been illustrated in PIGS. 
2B -2F as being coated with a continuous adhesive layer 126 and laminated to the 
25 corrugated board 420 it may be that the corrugated hoard face layer 424 or flutes' 
422 of the corrugated core are coated with an adhesive and laminated to die hook- 
engageable material or adhesive may be applied to both sides of the layers to be 
joined. 

Furthermore, while the hook eugageahle material has been illustrated 
30 in FIGS. 2 and 2A as being lananated on both sides of the corrugated hoard it 
may he provided on only one side, or selected regions of one or both sides, e.g., 
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forming a late! or continuous strip, in accordance with the particular needs for 
the product. 

Other display substrates to which hook-eogaeeable material may be 
Lsrainated may be double or triple wail corrugated board of various 'llute types, 
5 paper, chipboard, foam of synthetic resin, wood, wallboard, metal, plastic, or 
eotk sheet 

While continuous web processes have been illustrated batch or so- 
called "sheet" laminating (end printing) processes can be employed according to 
■known techniques when low production volume so dictates. 

1 0 Referring back to the embodiment of FIGS. 1 and iC, the display 

board 1 10 is connected to the base 102, and the tray 130 is connected to the 
display board U0 by ioop-engageable hook fasteners 104 that engage the fibers 
or yarns of the material. 1 14 in the manner of disengageable hook and loop 
fastening. The fastening allows fee display system to be assembled and 

15 disassembled with ease, by peeling action, while providing considerable strength 
under other modes of loading. This capability, combined with the overall light 
weight of the display components and the lack of a heavy frame make the display 
system: flexible and easy to transport and set-up in stores or bade shows; while 
the relatively low cost of the materials enable the display to be disposable after 

The specific design and layout of the display can be easily modified 
by adding new components or rearranging the existing components, to fit 
different articles for safe, and to receive different primed materials that are 
provided with hooks capable of detachable engagement with the light-weight 

25 hook-engageabie material. 

Suitable ioop-engageable hook fasteners 1 04 for engagement with the 
fiber or yarn-faced corrugated board have a base 1 03 and an array of fastener 
elements 1 0? integrally molded with the base, as shown in FIG. 1 G. The hook 
fastener elements may be hook or mnsfeoom shaped. Hook shaped fastener 

30 elements are molded according to the Fischer process, as described sn US 
4,7? 5,3 1 0, winch is hereby meofporated by reference. For a hook-engageabk; 
materia! made from staple polyester fibers having a denier of 6. a suitable hook 
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may be of the CFM-29 designation, available from Velcro USA lac. of 
Manchester, New Hampshire, U.$A., Hook heights nmging from 0,01 5 inch to 
0.030 inch are useful, with hook densities mngbg from -about 750 hooks per 
square inch to 1700 books per square Inch. 
5 The individual components of the display system may Include am or 

snore pieces connected also by hook and loop fastening. In the embodiment of 
FIG. 1 , the dispiay board 1 1 0 is made of two pieces, 1 10a sod 110b s connected to 
each other by ioop-engageabic hook fasteners 104 engaging Mght-weighi hook* 
eagageable material 114 extending over the edge surface 117, see FIG, IB, 

1 0 Merchandise, e.g., on cards 153, are attached to the dispiay board. 110 

by loop-Sagageable hook fasteners 104. The cards haw various sizes and can be 
easily arranged and rearranged to form space-effieieat displays on the same 
display beard 1 10, as suggested in FIGS. ID and IE. 

Referring to FIG. 4, die display tray 150 formed of corrugated, board 

IS having an interior exposed layer of hook-engageabie material, as previously 
described, is divided into different compartments 1 54 by removable dividers 156, 
Products and display items (shown in FIG. 1) are placed in the separate 
compartments. The dividers 15b, composed of corrugated board, have hook 
fasteners 104 attached to end surfaces 155a, 155b (FIG. 4A). The hock fasteners 

20 104 engage the fibers or yarfis of layer 114 of the tray to attach she divider to the 
tray at selected locations enabling the design of the tray configuration to be easily 
modified. In one example, an aisle display according to FIG. 1 has a height h$ up 
to 3 Vj feet, a depth dj of 40 inches and a width w-j of 48 inches, corresponding in 
depth 8xs$ width tc the dimensions of a standard pallet. A shelf mountabie 

25 display system has a height of 1 8 inch, a width of 24 inch, and a depth of 1 8 inch. 

The display structure can he easily modified, either in the course of 
manufacture of displays or in the field by adding trays, additional panels, other 
display modules or by rearranging the panels and modules to form a totally 
different structure. This process of rearranging and forming various display 

3 0 structures reduces the amount of tooling used m die cutting additional structures 
and in required inventory. 
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The surface of fee light-weight liook-engageable material can be 
decorated with a graphic design, as shown m FIGS. S and IE The term * graphic 
design" is defined to include designs, pictures, lettering, insignia, indicia, 
directional signs, symbols and numbers. 
5 Referring to FIGS. 5 and 5 A, a color-rich design of a deer is printed 

on the back side 1 !4b of a non-woven material 114 formed in accordance with 
the description of FlOs. 3 A, B and C and is viewed Irony the front hook- 
engageabk side 1 14a of the non-woven material. The fibrous texture of the non- 
woven material disperses or scatters the incoming light 30 and the dispersed 

1 0 reflected light 30' provides a 'soft 1 textile image of the design. As shown in FIG. 
5 A, the image of FIG, 5 is composed of light reflected from the back side of the 
non-wo ven 34; light reflected from the hook-engageable fiber side of the nom- 
woven 36V . light reflected from the individual fibers 38 constituting the interior 
mass of Ute non-woven and light reflected by the substrate 32, some of the rays 

IS being multiply reflected before reaching the eye of the viewer. Advantageously, 
when priming the non-woven materials that have been described, having varied 
area! liber density, and having hook-engageabie fibers, as well as the fibers 
constituting the general matt situated at many diftbrent levels (unlike the usual 
knits:), portions of the primed image are carried at the various fiber levels, and 

20 produce- a unique soft and three dimensional elect that belies the low cost of the 
printed material. 

Despite the "sheemess" or transparency of the preferred low density 
non-woven material (less than 4 ounces per square yard, preferably in many 
cases, about 2 ounces per squaw yard or less, even "gossarnef'-Iike), as well as 

25 the varied density of the fibers over the surface of the material, it is thus found 
that pleasing Images of sufficient resolution for near-viewing can be printed on 
the from or back surface of the non-woven material and viewed from the front 
surface. A degree of transparency of the material enables viewing from the front 
side of back-printed images, or images or background colors on a supporting 

30 substrate. 

The interference between and cooperative eiifeel of si! reflected light 
rays creates images which have highly resolved detailed small features, e«g , 
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millirneter-loxsg fine Mir of the deer fur, while providing a diffuse background 
that contributes to the attractive, 'soft' textile look. In the particular case of the 
deer design of FIG, 5 i t has provided,* realistic reproduction of the deer fur. The 
novel soft textile look, as opposed to a shiny, harsh or ham, printed paper surface, 
5 cats be attractive for dispfsymg cosmetics, perfume, clothing, accessories to 
clothin g, sod jewelry, among others. 

Desirable visual effects are obtainable with gossamer like knit 
materials obtainable e.g. from Guilford Mills of Guilford, New Hampshire, and 
prepared according to the techniques -described above. Other sources of light- 
10 weight knit materials include Tybor. of Spasm MizaM, of Italy, and Applix, of 
France. 

The visual effects described are obtained to varying selectable degrees 
depending upon the starting material, the leoation of the printed design, the side 
irons which it is viewed mid the printing method. 

1 5 Referring to FIG. 6A, a graphic design 125 is printed on the top paper 

layer J 22 of the corrugated board 112 upon which the hook-engageabie material 
1 1.4 Is laminated. The paper layer 122 is either preprinted and then adhered to the 
corrugated layer 120 or it is printed after it has been adhered to the corrugated 
layer 120. Depending upon its selected weight die hook-engageable material 

20 1 1 4, even if it is a non-woven with significant area! density variation, can be 
sufficiently trails parent so that the print design 125 is visible through the fabric 
-with a soft and pleasing textile look. A clear uniform layer of an adhesi ve 126 
maximizes the contact between the printed paper 122 and the material ! 14 and 
•contributes to the formation of the clear visible image. This arrangement is 

25 suitable for graphics that art; fully colored and have very few details. In some 
cases the constituent fibers of the hook-engageabie material may be transparent, 
to enhance color transmission; in other cases the constituent fibers may contain a 
pigment, for Instance, white titanium dioxide to achieve a translucent, diffused or 
pastel effect, 

30 Referring to FIGS. 6B, and €G, a printed graphic design 125 is 

pro vided on the top and on the bottom surface of the hook-cngageable materi al 
1 1 4, respectively, and the materia! is laminated to the top paper layer 122 of 
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corrugated board, as illustrated in FIG. 2, or material 1M itself serves as As 
"skin" of corrugated structure as lilnsiranJd in FIG, 2A, As noted above, although 
the material may be substantially transparent duo to the low density of fibers in 
the material still they are present k sufBcisrrt derssity to receive fee printed 
5 substance and present a coherent image (as well as substantially enhancing the 
strength of the composite). 

Printing or other visual effects provided en more than one surface can 
cooperate to provide die total visual effect. This is illustrated in FIG. 6D in 
which the surface of a supporting substrate 1 22 is printed or otherwise treated to 

1 0 have a desired background color 121 , and a superimposed image 125 is provided 
08 a surface of the light-weight hoofc-engageable materia! 114, in the case of FIG, 
6D on the front surface of the material The resultant perceived image includes 
the combined effect of the printed image on the material 1 14 and the background 
•provided by the supporting substrate. For instance a white substrate can enhance 

1 5 the whiteness of white printed areas and can show through in regions of less 
dense printing much in the nature achievable employing "impressionistic" or 
"ptsptalistic" art techniques or as used in water color painting, or to create paste! 
effects. 

The graphic design, Including solid colors, is preferably printed on a 
20 surface of the hook-engageable materia] 1. 14 or on the corrugated hoard or other 
supporting substrates by fiexography or dye sublimation techniques. Other 
techniques may also be employed, including electrostatic and ink-jet priming. 

Flexographlc printing on a substrate includes applying a low viscosity 
flexographic ink or dye to a substrate and subjecting the applied ink or dye to 
25 conditions sufficient to tlx the print onto the substrate. There are s number of 
types of printing presses used for flexographic printing, e.g. a "center impression" 
press, a "stacked" press, and an "in hue" press, which can be configured to print 
between 1 and 8 or more colors. Referring to FIG. 6£, & six color "center 
impression* fiexography press includes a rotating platen cylinder 510 and six 
30 color stations 5 1 2 arranged aboutthe: periphery of ths'pfciea cylinder 5 1 0 and 
driven by the periphery of tire platen cylinder 510. Each color station 5 12 
includes a rotating plate roller 518, a rotating Ink roller 516 and an ink fountain 
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514. The ink roller 5 1 6 picks up the ink fioni the ink ibtariaia 51.4 and transfers 

it to the raised surface portions of the plate roller 518. The surface of the plate 

■ 

roller SI 8 is composed of robber or photopolymer and contains the mirror Image - 
of the print design for the respective color. The hook-eogageabis web 1 14 travels 
5 about the periphery of the plate cylinder 5.10* running through consecutive asps 
5 1 3 formed between the plate rollers 51 S and the platen cylinder 510 si each 
color station 512. The robber surface of the plate roller 51 8 is pressed against a 
surface of the web 1 14 and the print design is transferred onto Its surface, A 
different color is added at each station. In sense eases, a third rotating roller (not 

10 shown) is used to transfer the ink from the ink roller to the plate roller 518. This 
three roller color station has the advantage of more even ink transfer and reducing 
the amount of fiber that may he transferred horn the surface of one segment of 
the web 1 14 Into the ink fountain that can contaminate the ink fountain. 

In some embodiments, the platen cylinder 510 may be heated to 

B slightly higher than room temperature, about 100 degrees Fahrenheit. After 
printing, the web- 1 14 is subjected to conditions sufficient to fix the print design. 
For certain type of Inks or dyes, fixation of the printing occurs at room 
temperat ure after several hours, e.g., 72 hours, or it may be accelerated by 
Increasing the temperature, e.g., to ISO degrees Fahrenheit. Other type of inks or 

20 dyes require elevated temperatures for the fixation process, e.g., 200 degrees 
Fahrenheit. In cases when higher than room temperatures are used for the 
fixation process the web 1 1 4 passes through a heater 520. For fixation 
temperatures that are high enough to cause softening of the web a tenter Same 
(not shown) is used to avoid shrinking of the web during fixation. 

25 Referring to FIG. 6T\ a six color fiexography "stacked press* includes 

six consecutive stations 5 1 U each station including a color station 5 12 and a 
rotating platen cylinder 5 3 0. Bach color station S 12 includes a rotating plate 
roller 518, a rotating Ink roller 510 and an Jhk fountain 514. As was described 
above, the ink roller 5 12 picks up the ink from the -ink fountain 514 and transfers 

30 it to the raised portions of the surface of the plate roller 51 S. -As- was described 
above, in same cases, a third rotating "roller (not shown) is used to transfer the ink 
from the Ink roller 516 onto the plate roller 518. The surface of each plate roller 
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5 1 8 is -composed of rubber or photopolymer and contafes ike mirror image of the 
print design for the respective color. The hook-engageaMe web U 4 is introduced 
into nips 513 formed between each plats roller 518 and each plates cylinder 510 
where the plate roller 5 1 8 is pressed onto a surface of the web to transfer the print 
5 design. A different color is added as each station. The Individual platen 
cylinders 510 maybe kept at slightly higher than roonvtetnpetanue, about 100- 
degress Fa'in-enheit, As was described above, when higher than mom 
temperatures are used for the fixation process the web passes through, a heater 
520 and for Temperatures thai are high enough to cause softening of the web a 

1 0 tester frame is used to avoid shrinking of the web. 

Many useful printing inks for such flexogrsphy comprise a solvent, a 
colorant, a binder, and other additives. Typical solvents are water, alcohols, 
ethers and mixtures thereof. Colorants are dyes, solid pigments arid mixtures 
thereof The solid pigment content of the inks ranges between 25 to 45 percent . 

I S Dyes are dispersed in the solvent solution and their content ranges between 5 and 
13 percent- Inks with low solid pigment and/or dispersed dye content are used 
for paste! colors and inks with high pigment and/or dye content are used for the 
darker colors, the solid pigment and/or dispersed dye content, depends also upon 
the specific artwork iaydowm Heavy artwork laydown uses a higher amount of 

•20 solid pigment and dye than light artwork laydown. In one example, for a It gram 
per square meter dispersed dye artwork laydown the dye content ranges between 
5 and 1.3 percent. 

Inks with low solid pigment and dispersed dye content have the 
advantage that they do not clog the surface or impair the function of the hook* 

25 engagsable fibers or yarns and still produce attractive images. 

In cases where the hoeh-engageable material is desired to be relatively 
thick, even thicker than that preferred for light- weight advantages, or where 
variability of its thickness and optical quality Is detrimental to desired image 
quality, printing on the hoofe-eogageable orner surface of the material is 

30 preferred. To achieve desired printed image quality while avoiding impairment 
of the hook-engageable property of the surface of the material, two step processes 
are employed, shown in FIGS. 6E and 6F. The feographic ink or dye is first 
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applied to the ho&k-esgsgeaMe surface of die material 1 14 wth a flexible 
printing plate, having a durometer of between 35 and lOywith minimal printing 
pressure at room temporamre or at least at relatively iow temperature, such that 
the synthetic fibers of the spatial 114 and its binder remain resilient what* 

5 compressed under the printing plate, and the fibers or yarns substantially recover 
their hook-engageable oriemanoa when printing pressure is relieved. Following 
such printing, alter printing pressure has been removed, the hook-cngageable 
surface of the materia! is subjected to elevated temperature to tlx the printing, as 
by passing the back side of the material over a heated, rotating roil, or the 

1 0 material is exposed to a How of heated air. Since no pressure is applied against 
the hook-engageable fibers or yams simultaneously with heat during the fixation 
step, they maintain their hook-engaging ability, while a relatively high quality 
prunes image js> obtanteu. oaesi tiexograpnji.. pi»nti% ;s last, suuame tot iatge 
volume applications. 

IS For hook-engageable materials, e.g. non-woven materials made of 

High melting temperature fibers, such as polyester, dye sublimation may be used 
for printing. Referring to FIG. bCvin the dye sublimation process a paper 
substrate 528 which has been printed in desired design with sublimabie inks is 
pressed against a surface of the material 1 14 and heated to a sufficient 

20 tcmpejatore, e.g. about 300 degrees Fahrenheit, to cause the ink to sublime. The 

i 

vapors transfer the printed design to the Intimately engaged surface of the hook- 
engageabie material, in the sheet-form dye sublimation printing process of FIG , 
60, the web 1 1 4 supplied by roll 522 is indexed and introduced lino press station 
525 formed between a hot press 524 and a platen 526. At each cycle a sheet-form 

25 paper substrate 528 is introduced between hoi press 524 and the material 114 and 
pressed by the hot press 524 onto the surface of the material. The process 
parameters, e.g., pressure, time and temperature, are selected so that the libers or 
yarns of the material maintain their hook-engaging ability. After the completion 
of each printing cycle the printed web is indexed out of the press station 525 and 

30 collected by take- up roll 530. 

la a variation of this process, not shown, the substrate 1 14 Is also 
provided in discrete form so that ^eattrfcpri»th% f^bees^.aad any laminating 
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step, is conducted m a batch or "sheet" process, rather than using continuous- 

In the web -form dye SBhlmmiloi! printing process of FIG. 6FL 8 
corTrnusns pre-prinfced paper web 53S travels around the periphery of one or 
S more rotating heated rollers 534 together with the web 1 1 4. The print surface of 
the paper web 538 contacts a surface of the web i 14 and the two webs are 
pressed together aad heated as they wind around adjacent not rollers. After the 
completion of the priming cycle the paper web is collected by roll 336 and the 
printed web 134 is collected by roll 530. 

10 The dye sublimation process produces stable, high quality, visually 

stimulating images, as shown is FIG. 5. As mentioned above, because of their 
low solid content, dyes have the advantage that they do not clog the hook- 
engageaMe fibers or yams of the material, hence do not impair its fastener 
characteristics, provided the fibers or yams have a sufficiently high heat set 

15 temperature, i.e., higher than about 300 degrees Fahrenheit, or are protected irorn 
the ''beat such that they are not .permanently deformed by the printing pressure. 
For example the dye sublimation process may apply the design to the backside of 
the hook-engageable material, while the hook-engageahie side is engaged with a 
cooling roll thai, prevents permanent deformation of the fibers or yarns from their 

20 hoofcsngagesbk state. Dye sublimation can be efficient for small production 
runs, e.g., 2,000 units or less, which makes it attractive for low-volume point of 
purchase display applications. 

It is also useful, in certain instances, to employ combinations of 
flexographic and dye sublimation printing. e.g. to create point of purchase 

25 displays that match the store background color and depict visually stimulating 
graphic designs. 

Referring to FIG. 7, a trade show booth 500 includes a table 400 and a 
self supporting floor display system 300. The floor display system includes 
display panels 3 1 0 supported by a base structure 312. Both the display panels 
30 310 and the base structures 312 are made of corrugated board paper laminated 
with a hook-engageahie non-woven materia] .1 14, as described above. The panels 
3 1 0 are attached together with foop-engageabk hooks 104, sized to engage the 
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protruding fibers or yam loops of the fastener material In. one example a 
standing floor display pass! 310 has height h$ of d feel, a width w 2 of 4 feel, and, 
on account of the attached base stmerute, a depth d 2 of 3 feet. 

The booth table 480 is also constructed of side panels 410 and top 4 J 0' 
5 of corrugated board laminated appropriately with hook-engageable material 1 1 4 
where desired. The panels 410 sod the top 410' arc held together by books 104 
(FIG. 7A) and form the self-supporting Sable structure 400. In one example the 
table 400 has height hj of 4 feet, a width, w$ of 6 feet, and a depth d> of 3 feet. 
The hook-engageabie material 1 14 in both, the floor display 300 and the table 400 
1 0 is primed with a company logo, visually stimulating image or design, similar to 
the ones shown in FIGS, 1 and 5. 

Other embodiments of printed light-weight hook-engagea hie material 
as described include, among others, pages of a book, which may have a paper or 
other backing to which the hook-engageahie material is laminated, or, in some 
1:5: cases, the hook-engageable material may be provided with sufficient body 
stiMiess {e.g., by provision of sufficient binder) that it has desirable self- 
supporting, page-like qualities. 

Another embodiment comprises "wall paper" composed of printed 
hook-engageable light-weight material as described, again provided with a 
20 suitable laminated backing or itself laminated to a permanent support, or 
removably supported on a wall by a hook surface which engages hook- 
engageable fibers or yams of the primed hook-sngageabie material. 

Yet another embodiment comprises a bulletin hoard, FIG. 1 0, 
composed of printed hook-engageable material as described, provided with a 
25 suitable laminated backing, he., chipboard or foam layer of synthetic resin. 

Printed light-weight, hook-engageable materia! as described, provided 
with sufficient stiffness (e.g. ; by provision of sufficient binder) is also used to 
form a banner or Bag. Banners or flags having a printed message combined with 
ais attractive design are used for advertisement or decorative purposes in stores or 
30 homes. Printed hook-engageable material bearing safety or promotional messages 
Is also used for aisle markers or floor runners in stores, movie theaters or other, 
indoor or outdoor places. 
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Printed and/or colored hook-engagenbte material as described 
laminated with a suitable backing, i.e., corrugated board, chipboard, synthetic 
resin foam or as a self-supported member can be used tp form a clipboard or a 
hanging board lor displaying msrcbaiidise attacbed to the boek-engageaMe 
5 snrface of the material. 

Referring to FIGS. 8, $A and SB, page 202 of a scrapbobk 200 is 
formed by laminating the- printed hook-engageahle material sheet 1 14 as 
described to a sheet of paper 208, or the material is employed plain. The materia! 
sheets are cut to form pages 202 of the desired book size and bound to form the 

! 0 scrapbook 200, Such scrapbooks are useful to organize objects carrying loop* 
engageabie hook fasteners on their back such as photos, cards, art objects, 
collection items such as coins, stamps, and memorabilia, among others. The 
displayed objects 204 are removably attached to the hook-engageable surface 114 
of the pages with hook fasteners 104 of the types previously described. Because 

IS of the fastening system, the specific arrangement of the displayed items can be 
easily changed by peeling and readjusting their location. 

Referring to FIGS. 9 and 9A, preprinted hook-engagesble light-weight 
material 1 14 having designs suitable for wallpaper covers a wail 210, The 
materisj 1 14 is adhered to the wall by as adhesive layer 126, or by a continuous 

20 sheet, or edge strips, of ioop-engageablc hook -fasteners that have been pre- 
applied to the wall or which are supplied pre-engaged by their hooks with the 
wall paper with a backing of adhesive which is activaiahle or, if pressure 
-sensitive adhesive has its protective cover removed to adhere to the wail A 
picture Is attached to the hook-engageable material J 14 on the wall by hook 

25 fasteners 104, 

Referring to FIG. 10, a bulletin board 350 comprises hook-engsgesbie 
light-weight material 1 14 as described, laminated to chipboard 352. The material 
1 14 is adhered to the chipboard 352 by a continuous adhesive layer 126. 
Permanent printing or designs may be included on the material, described above. 

30 Pi etares 354 or other messages are removably attached to the hook-engageablc 
material by hook fasteners 104, 
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Referring to FIG. 1 1 and II A, a pendant banner 360 comprising a 
self-supporting hook-engageable material 1 14 and lettering 364 printed on Its 
surface is suspended from a ceiling tile support 362. The. hook-engageable 
material 114 as described above is stabilised wife a sufficient amount of binder 
5 (e.g., 30 percent or more) to achieve desirable stiffness and self-supporting 
qualities; In some instances, the letters are det&chably attached to the hook- 
engsgesble surface of the hook-engageahie materia! 1 14 by hook fasteners 104. 
as shown in FIG. i 1 A, The banner 360 is detschahiY attached and suspended 
from die ceiling tile support grid 362 by hook fasteners 1 04, Hock fasteners 1 04 

1 0 have a base 103, hooks 10? integrally molded with the base 103, for engaging the 
hook-engageabis fibers of the material 1 14 and si pressure sensitive adhesive 
hacking 1 05 for adhering to the ceiling tiles support 362 (FIG. 1 1 A), 

In one of many possible alternative arrangements shown in FIG. I IB, 
Hag or pennant 360' is secured to a staff or supporting rod 361 which in turn is 

1 5 appropriately supported. As shown rod 361 Is supported by a wire support 353, 
which engages a fastener loop component which engages hooks 107 of hook 
fastener 104. 

In other cases a placard 368 (FIG. 11) is attached to a store-front 
window 366 for displaying a promotional message, price, advertisement, or a 

20 seasonal theme. In this ease, the placard is attached to the store front-window by 
hook fasteners 104 secured to the glass by adhesive .105, (FIG. 1 !€)« 

Referring to FIGS. II and 1 1 a floor runner 372 comprising a 
relatively heavy weight, self-supporting hook-engageable materia! i 14 ! with 
sufficient body stiffness to withstand wear Is attached to floor 370. The hook- 

25 engageable surface of material 1 14' is attached to hook fastener snips 1 04 that are 
adhered to the floor surface 370. The sturiaee of material 114* opposite the hook- 
engageable. surface bears a printed message 364, directional arrows 345 and/or 
graphic designs, A needled non-woven material much heavier than the weight 
range mentioned above can be appropriate for such heavy duty applications. 

30 In other eases Ok; floor runner comprises a laminate of heok- 

engageable materia! of weight less than 4 ounces per yard forming the under 
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surface, and to Which au upper durable sheet is laminated, ihe latter carrying 
printing on its upper surface. 

Referring to FIG. 12A.. a pendant display "clipstrip* 450 comprises a 
substrate 452 having a broad surface laminated to a hook engageahle material 
S 114. The display "clipstrip* 450 is provided with a hanger 454 (FIG. 12B% a wire 
loop 456 (FIG. 12A) or a hook and loop fasfcamg system of various available 
types that engages ihe engageabie surface of non-woven materia! 114, suitable for 
attaching the assembly to a support 458. Merchandise 460. such as, razor blades, 
eards. or eandy, among others, are detachable attached to'tfae hoofc-engageabie 
1 0 surface by hook and loop type fasteners 104 (FIG. i 2C). The display "elipstrip* 
backing can be of corrugated board (FIG. 13A), chipboard (FIG. 13B), synthetic 
resin foam (FIG. 1 3C), or it can Be a self supporting hook-esgageabie materia! 
such as the non-woven material described above (FIG. 1 3D). 

Referring to FIG. 14, corrugated board box 390 laminated with the 
15 light-weight hook-engageabfe material 1 14. described above is used for 

supporting delicate flowers 392, eg. an orchid, and vials 394 eomaiamg liquid. 
The stems of flowers 392 and vials 394 are secured to the hook-engageable 
surface by fastening strips 104 of loop-engageable hooks. 

Advantageous results for various embodiments of "the Invention are 
20 achieved by employing iMn, : Sow weight, hoo^engageable materials of particular 
constructions. 

in the case of laminating a hook-engageahie non- woven to form, for 
Instance, the products shown in FIGS, 1 and 2, it is advantageous to employ a 
non-woven thai is resistant to transfer of lamination aahessvc through tne 

25 thickness of the non-woven in a manner that would impair the functionality of the 
hook-engageable loops or fibers on the functional side. Preferred embodiments 
of continuous or corrugated laminates, fbr instance, made with hook-engageable 
non-wovens according to the needling, fluid binder and stretch technique, employ 
as a binder a suitably stable foam of a typo that, in addition to binding the fibers, 

.30 forms a substantially eoationous, penetmdon-resistant film that prevents such 
strike through of the adhesive as would impair effective hook-engageability. 
After curing of the binder, the iaminatkg adhesive may be applied to the cured 
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film, or to the substrate receiving the film-side of the soo-waven, followed by the. 
laminating step. Other hook-engageabie noR-wovens, as well as other 
iow-dsnsity hook engageable materials, are similarly treated for corresponding 
effects. 

5 Stable .foam binders that form a continuous film across the aon- 

workmg side of very thin loop material can also enhance the clarity of images 
subsequently prinied on the working side of the loop material, as the film 
receives and supports the ink of the image in the open areas between the loop 
bases of the gossamer-like loop material. The penetration of such stable foams 

1 0 can be very accurately controlled, making them particularly useful in coating very 
thin, permeable loop materials as those contemplated herein. By controlling blow 
ratio, viscosity, temperature, thickness and applicator pressure, stable foam 
binders may be applied in such a manner that they do not flow through to the 
loop-side of the web, binding only the tightened knots of the web at the loop 

1 S bases and the inter-knot fibers and not impairing the hook-engageabiliiy of the 
loops. 

For example, a useful loop material having such a film- forming binder 
was produced by applying a stable foam binder to the non-loop side of a needled 
web of 4 Inch., 6 denser staple polyester fibers (needled as disclosed in U.S. Patent 

28 -application OB/922,292) while the web was being stretched 40 percent in its 
e.n>ss-machine direction and 25 percent in its machine direction. The binder was 
resin "1060A\ available from 8.P. Goodrich and containing a foam stabiliser and 
foaming and blowing agents. The binder was foamed with a blow ratio of 10:1 
(airrresm volumetric ratio) arid applied to the stretching web with & 50 inch wide 

25 head of a Gaston County parabolic coaler, in a coat-down configuration, at a rate 
of 4.1 liters per minute and a curing temperature of about 330 degrees Fahrenheit, 
while the web was travelling at a rate of 25 yards per minute. The applicator 
pressure was adjusted to apply the binder as a smooth s laminar coat with trapped 
bubbles substantially intact and which did not permeate through to the loops of 

30 the web material To help avoid extruding the hinder through the web, the aft. 
positioning bar of the applicator head was lowered to -relieve pressure between 
the trailing edge of the applicator head and me web. The thickness of the foam 



29- 



WO 80/73063 



binder layer, as applied, was about 1/8 inch, and cured to a tfciskaess of less than 
about 1/32 inch. Cured, the binder formed a ftin, comirmous film on die back 
side of the loop material and worked to support ink subsequently applied from the 
loop side of the material. The final loop material remained flexible enough to 
5 pass through printing equipment 

it is desirable In some instances for the lander to provide a given 
transiuceney or opaqueness as cared Color additives may also be employed, 
such that the binder and hook-engageabk material are of similar or 
complementary colors. For printing, cured binder Sim thicknesses of about 1/16 

1 0 or less are preferred, as adequate xo support ink. 

h some cases, it is desirable to apply the stable foam binder after 
stretch, especially when stretching the loop material to high stretch ratios, such 
that die hinder is not stretched as applied. In other cases, stretching the binder 
cost before or daring caring can provide an even thinner film coating, and can 

,1 5 help to accumulate binder at the fiber knots of the base as the base fibers wipe 
across one another during stretching. The necessary drying time will be longer 
lor thicker binder coatings. Cured binder film having thicknesses ranging from 
shoot 0,002 to 0,2 inch or more are useful for different applications. 

Even the low thickness of the cured hinder eoating of the product in 

20 the ahbve-deseribed example gave the resulting loop material a desirable 

compliance and resiliency when subsequently laminated to a hard surface. The 
loam layer gave the thin loop material a greater degree of "springiness' 5 than 
when laminated without such a hinder layer. This compliance is useful for 
engaging hooks, perhaps by causing shear forces to be locally developed in the 

25 plane of the loop material in the edges of a region depressed by an engaging hook 
.material. 

The rigidity of die stabilized non-woven material, with its continuous 
film binder coat, can be controlled by proper formulation of the binder material. 
In one application, the loop product of the above-deseribed example is 
3D sufficiently compliant to be run through a Pot Devin laminating machine, m 
which it is laminated to the continuous paper side of a corrugated paper board. 
The film hinder coat prevents the laminating adhesive from penetrating the loop 
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materia! and fouling the hook-engagsable loops or fibers. As ianrinatsd, the loam 
binder layer provides usefbi resiliency for hook engagement. 

In the case of printed floor runners formed ofhbdk-engageabfe sion- 
woven material (see FIG. 1 6, for example), the hinder is selected to provide both 
5 a printable surface and properties that contribute to the Junction of a floor runner 
(e.g., increased durability and/or a cushioning effect). Likewise, appropriate 
binder rigidity can be particularly useful in forming banners (see FIGS. 1 1 and 
HA). 

For another application, hot melt glue is applied to the cured non- 

1 0 woven irom a spray gun and cooled. The resulting product is formed into a roil 
for sale. In subsequent use. the adhesive-coated product is passed through a hot 
■am. (rotating cylinder) laminator to activate the adhesive prior to being laminated 
to -another material. 

Alternatively, beat-activated adhesives in web form may be employed 

I S for lamination. Suitable web form adhessvss include BOSTIK sewing tape (web 
adhesive* PA 115, PO90and PEB5), "LYONS COAT" LM78-6B water based 
adhesive, many of the "RBICH-O-MBUF line of pressure sensitive hot melt 
adhesiyes and the "EVER -LOCK" polyurethane hot melt adheslves available 
from Relchhold in Research Triangle Park, North Carolina,- 

20 In another example, a water-based wicking binder was applied to a 

needled wefa during stretching. Applied as a non-stable foam, this binder 
immediately de-aerated to liquid form to wick inta the entanglements of die loop 
material to stabilize the material in its stretched state. The binder was a mixture 
of resins "JNi ACRYLIC X 4280" (80%) and TX-LBNK 2804" (20%), available 

25 from National Starch and Chemical Co. . The resin mixture was foamed with a 
blow ratio of 1 0: 1 and applied to the stretching web with a Gaston County 
parabolic coaler, in a coal-down configuration. S.F, Goodrich resin "1030", 
aerated to a blow rati© of 15:1, has also been employed as an acceptable stable 
binder. 

30 For other applications, stable foam binders are applied to non-woven 

loop materials of greater thickness and basis weight than diose described above, 
or needled webs with lower pbst»needitng stretch ratios (e.g., of 1 0 to 100 percent 
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stretch ratios) to secure the kiok-eagageabie loops of the material or to add an 
impermeable film coating to the loop material for subsequent lamination. V e ry 
low weight (i.e., 2 ounces or less per square yard), low density tricot or other 
knits are also economical for some applications. With some materials, the solids 
5 content of the binder may he reduced to about 10 to 25 percent. 

Oilier suitable binders and adhesives may include polyvinyl acetate 
glue (white school glue), aliphatic glue (yellow wood glue), starch-based glue; 
and animal hide glue. Specific examples include. Eeichhold's "ilEICH-O- 
I30ND" line of pressure sensitive adhesive emulsions; B.F, Goodrich's 

1 0 "HYCOR" acrylic and nitrite emulsions, "VYCOR" PVC emulsions, "GOOD- 
RUE" styrsne- butadiene emulsions and "SANCURE" polyarefhane dispersions; 
and National Starch and Chemical Co.'s polymeric emulsions such -as 
"NACKYLIC" acrylic, ft X-luNE" acrylic copolymer, "DUROSET" EVA and 
"RESLYN" vinyl acrylic emulsions. 

1 5 In forming wall paper and similar coverings, as shown in f 1G< % a 

water-impervious hinder, suitable to form a smooth back surface on the 
hook-engageable material, is applied and cured. Subsequently, a 
waier-uetivatable (e.g., starch-based) wallpaper adhesive is applied to the -smooth 
surface and dried. For application, the wallpaper hanger wets and activates the 

20 adhesive and applies die book-engageable bon-woven material to suitable walls 
and other surfaces. 

In fbrmiug clip strips for merchandise displays as shown in FIGS. 12 
and 13, h is advantageous in many instances that the hinder of the 
hook-engageabk non-woven nuuerial provide structural characteristics suitable to 

2 5 carry the weight of the objects being displayed without distortion, and to provide 
durability for reuse, in certain cases the hinder is preferably selected to provide 
stiffness or to have a leathery appearance and performance. Stable foam binders 
are particularly useful is this regard. 

Other features, advantages and embodiments of the invention will be 

30 realized by those of skill in the art and are within the scope of the following 
claims, 

What Is claimed is: 
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1 , A laminate comprising 

a substrate having at least one broad surface, and 

a layer of hook-engageable material having a. basis weight of less than 

about 4: ounces per square yard and comprising a generally sheet-form web body 
5 having a first surface laminated to said .at least one outer broad surfece of the 

substrate and a second surface from which hopk-engageabie fibers or yarns 

extend. 



2. The laminate of claim 1 in which the hook-engageable material 
1 0 includes a binder resin anchoring the book-engageabie fibers or yarns and 

constituting between about 20% and 40% of the weight of the material, 

3. The laminate of claim 1 wherein said material compri ses a 
stretched non-woven material, stabilized in its stretched condition. 



IS 



4, The laminate of claim I wherein the material is a non-wdvisn 
materia! that has substantially varied area! density of fibers over its surface, the 
ratio of high to low sreai densities being at least four to one. 



20 5, The laminate of claim J farther comprising a graphic design 

printed upon a surface of the laminate and disposed to be visible by viewing said 
second surface of the web body from which the hook-engageable fibers or yarns 
extend. 



25 6. The laminate of claim 5 in which said graphic design at least 

partially comprises printing residing on tbe hook-engageable fibers or yarns of 
the material, or on the second surface of the web body from, which the hook- 
engageable fibers or yams extend, or on the opposite surface of the web body, or 
on the outer broad surface of the substrate, or on combinations thereof. 
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?. The laminate of claim 5 wherein said graphic design at feast 
partially comprises priming residing on said first surface: of the web body, the 
materia! being at least partially transparent such thai the design can be seen 
through the material. 

5 

5 8. The laminate of claim 5 shaped to mm a banner or flag adapted to 

be suspended from a support surface. 

9 . The laminate of claim 8 adapted to be reieasabiy attached to Use 
support surface by engaging fibers or yams of the materia! with hook ipsteners of 
the succor? surface. 

19 

JO 10, The laminate of claim 1 wherein the substrate is selected from the 

group consisting of paper, wood, synthetic foam, chipboard, waiiboard, metal, 
plastic, and cork. 

i l. The laminate- of claim 1 in the form of a floor runner. 

12. A merchandise display comprising at least one laminate 

15 according to claims 1 or 9 and merchandise dr decorative material having loop- 
engagegbte hooks, the hooks reieasabiy securing the merchandise to said hook- 
engageahle fibers or yarns, 

13, A corrugated board comprising 
20 a ilrsi outer layer, 

a second outer layer, 

8 core comprising at least one middle corrugated layer, wherein the 
first and second outer layers are laminated to the core, and 

wherein at least one of the outer layers comprises a layer of hook- 
25 engageable material comprising a generally sheet-fontR web body having a first 
surface laminated to said at least one outer broad surface of the substrate i 
second surface from which hook^ngapabie fibers or yarns extend. 
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14, The corrugated, hoard of claim 13 wherein at least one of the. outer 
layers consists of said layer of hook-engs^eahie material, attached directly to said 
corrugated layer of the core. 

15. The corrugated board of claim 13 wherein the hook-enpgcabi© 
material has a basis weight of less than about 4 ounces per square yard. 



1 6 . The corrugated hoard of claim 1 3 further comprising a -graphic 
design pdatsd on a surface of the corrugated board disposed to be visible by 
viewing said outer surface of the web from which hook-engageable fibers er 
yarns extendi 

17, A display system comprising a set of panels of the corrugated 
board of claim 13, cooperatively constructed to he assembled as a self-supporting 
stmcmre 



18. The display system of claim 1 ? comprising a merchandise or 
1 5 trade show booth. 



1 9. A method of forming a display system comprising the steps of: 
providing a sheet of a hook-engageabls material having a basis weight 
of less than about 4 ounces per square yard and comprising a generally sheet- 
form web body having fits* and second oppositely directed surfaces and hook- 
20 sngageahie fibers or yarns extending from at least the first of said surfaces, and 
laminating said second surface of the material to a substrate* 



20. The method of claim 19 comprising, during some stage of 
fotaring the laminate, printing a graphic design at least partially on at least one of 
25 said surfaces of the laminate, the characteristics of the material and printing 

selected such that the graphic design can be seen by viewing the outer surface of 
the material. 
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21. A method of forming a. mat a lsl useful la a display system 

comprising 

providing a sheet of a hook-engageaMe noft- woven materia! having a 
'basis weight of less than about 4 ounces per square yard and comprising & 
generally sheet-form web body havlsg first and second oppositely directed 
surfaces and hook-engageable fibers extending from at least the first of said 
surfaces, and 

printing a graphic design at least partially on a surface of the non- 
woven material 

22. The method of claim 20 or 21 wherein the step of priming 
comprises rlexographie, dye sublimation, screen, electrostatic or jet printing. 




S If EST ! T U T E SHEET (RULE 26} 



wo wrmss. 



2/29 




FIG. 1C 



S V B S T I T If T E SHEE T (RULE 26) 



WO 00/73563 




SUBSTITUTE SHEET (RULE 26) 



4/29 




FIG. IF 



SUBSTITUTE S H E E T (MILE 26) 



WO 



PCT/US88/t4S37 



5/29 




SUBSTITUTE $ H E E T (RULE 26) 



WO 80/73863 



8/29 



PCT7USWI483? 





S U B S T I T U T E SHE E T (RULE 26) 




SUBSTITUTE SB E ET (RULE 26} 



WO 0&73M3 



8/29 



PCT/ISSW/I4837 




S V B ST I T V T E SHEET (RULE 26} 



WO 00/BSS3 



9/29 




FIG * 3A 




SUBSTITUTE S H E I T (RULE 26) 



wo wfism 



10/29 



rcrmmnmf 




S V B S T ! T IS T E SHEET (RULE 26) 




S UBSTITUTB SHEET (RULE 26) 



wo 80/73063 mms&mmi 

12/29 




SUBSTITUTE SHE E T (RULE 26) 



WO «&/?3M3 



13/29 



FCT/US80/1483? 




SUBSTITUTE S H E E T (RULE 26) 



WO 



14/29 




SUBS TIT li T E SHE ET (RULE 26) 



wo wmm 



15/29 




SUBSTITUTE SH E E T (RULE 26) 



wo mmm$ 



16/29 




SUBSTITUTE SH££ T (RULE 26) 



wo 08/73063 ftrmmimi 



17/29 



/ 520 



5lD"-\ 




-511 



513 



OK 



B13 

510 "O Qu h 12 



114 



FIG, 6F 



SUBS T I T \) T E S H EET (RULE 26) 



wo eo/73se 



18/29 




SUBSTITUTE S H I E T (RULE 26) 



WO 00/73563 



19/29 




S U B S T IT V T £ SHEET (RULE 26} 





FIG, 7A 



SUBSTITUTE S II E IT (RULE 26) 



WO 88/73863 



21/29 




S U BSTITDTE S H E E T (RULE 26) 



WO 80/73063 



vcmmmm" 




wo mmm mmmnmmi 

23/29 



-y*» 



O [—104 



354 



77 



it 



•352 






114 



126 



FIG. 10 



SUBSTITUTE SHEET (RULE 26) 



WO 8&730S3 



PCT/US6S/I483? 



24/29 




107- 

372 ^ 114 




370 104— T "^~ 1 ^ 



\ 1 1 A-/ 

G. 11D 



S UBST I T tl T E SHE E T (RULE 26> 



WO 0S/73M3 



PO7US80/X4S37 




S V B S T I T U T E SHEET (RULE 26} 



wo mmm 



rcrmsmnmr 



26/29 




FIG. 11B 



SUBSTITUTE S H £ E T (RULE 26} 



WO <}(5/73«l63 



pcrmswnm"? 



27/29 



o 



o 




CM 



n >* eg 



I 



< 

CM 
LL 



to 

Art* 

\ 



J 



O 



o 

"4- 



CM #r 

«*r < 

a: 
< 













1 

j | 


t . 















SUBS T 1 T V T E SHE E T {RULE 26} 



wo wmm 



28/29 





FIG. 13C 



SUBSTITUTE SHEET {RULE 26) 



WO W3063 



29/29 



P07US*KS/1*S37 




FIG. 14 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEA.RCH REPORT 



PCT/US 00/14837 



A. CCASSJPlCar-OX OP SUBJECT swnss 

IPC 7 832827/12 844C1/20 



mm is/so &03F7/12 mm m/m 



^^^^te^^^naS P^aw Oa^fastkm <)PC} Of bain ^istto-a; ;&s&Ticirtiyi aiis tPC 
8. mt&S SSAfCHSS 



IPC 7 8328 8440 S09F A44B 



Qeewro«ws»Baa *»*iW9d d«9f Sksi rrtwftiiff; ctocumsritaiictt to s» art&tf ina* sash do«wmsrts «* ■■<:i::«- m in* flaws w«M 



8*sta*nte dsia iwas scwtos duting ins s;»«sitK>n3> search inxma a! ijaia as®, wnara psasfeai, ssarett terms sisaa) 

EPO-Intgrna.1 , WX Data 



c fsac.jMSNrs ecsasajerasB to bs sstevANT 



Caisgory ' S CttsiSoROi <&&umant, wfth jacteafejR. wham appropriate, at «fs» fawvaiit ssasMje* 



£P 0 341 993 A (MINNESOTA NtHINfi & 8FS> 
15 November 1939 (1983-11-15) 



1 , 5-7 . 
10 , 19 ! 20 



figures 1, 



page 2, line 5 ■ ~ Mm 7 
page 2, line 23 - line 42 
3, 11ns 9 - line 13 



US 5 783 041 A CUITESBRGEK 0UANE GIRARD 
£T At) 9 1998 (1998-OS~09) 
caluan 1, lfn« 5 ~ line 8 

column I, line 54 -column 2, lines 6 
column 3, line 67 -coluain 4. line 3 

US S 289 763 A {WEH0EL LEROV V ET AL) 
9 Novssfcer 1993 (1933-11-09) 

figure 2 

colwn 3, 11ns 33 - line 39 



1,10,19 
19,20 



1,5,6, 
19 ,20 



^ ^ runftar PoeisiiSftSs «s iteisd in !ha eeniifUfsKofi cf SMK v. 



i -a- 



*«w« $«**g »h« gftnew «# «a» ait whs* is mt 
e ssrjSi(S9f»d particular <M**8nca 

sartia? *8W!SW6 OuBSsfsid on <jr aSW aw inteffiistkwa: 
fSng mis 

CtocsjTMKS v*«> ney tftrsw <J;«.«:s an pr>sr%' cfstrrsis) c- 

wsioft is sssst to ssiss&sssi a® s^iaitesSftn -sate ef Sfse&ar 
iHm at <Sh«f sssoiaJ «swbos (as spsdSasi} 
Ooauiwr* isfciiiftg to an orsf «Ssdosiif», uss, ««4btKa«r 

siaauffssiK ps&Sa^isti jsrior to »» inifjnwfensi Si i.-s>j. .'Jaw fsut 



>jf ptiwiy ds» are; rw< in ixjrfia w©-, th» as&fct&m i>t:4 
G*aa to on<SsriSJ«nB Jfw priinjipw or iiiaa-y orici^ng (its 

"X" ctocsjrrsers psrisyiar ;si»v.3fK»: the <:a. ! rr^s3 itwiiian 

"V^ docwt^n? of patiSeuSst ^tsv^^ce: it>& c^h^S kww'S^o 

ssnswt c»r:si3s.'»S « s-rv'sis* an tp<f&t®t» fSJXJ sa»i !tia 
<^eum«<< is <gnri>ms «*h «» «r >>!ha' s»»> tSxsi- 

»T»RCS. C«m3fWSS« ttiSifSS OSS'iOUS to 3 p<*rsc<ri SSifitea: 
in :vt. 

''♦i* itoMifnarfi tsmsm of Sss ««m« prsont 



Dais tt: ftss siiiiai asi^iastefs ©tsss ^tsfrsatisfiai sisarcr) 



30 August. 2000 



Mam **S fnaSing aatSme «J iSA 

£iSf«0»«« SsSifSOtSSs, R8..8818 Psstarslassi 2 

7 »£. t-i-Si «- > 0; 3*3-iS*3. Ts. i< 651 *4 re, 
Past {*3t~?!$ 340-3018 



07/09/2000 



8e Jfflfige.,. S 



pa§e 1 sf 2 



2R NATIONAL SEARCH REPORT HZ T^J^^Z 

I PCT/US 00/14837 



WO 99 11452 A {VELCRQ INS ; SHEPARO Willi AH 
H (US); gfttCKSON PAUL & (US.)) 
II March 1999 (1999-03-11} 
c1te<l 1ft the application 

line 1 - line 21 
line 28 - line 23 



1-3. IS 



page 4, 
page 2, 
page 3. 
page 8, 
page 9, 
page 10 
page 



line 4 - line 21 
line 23 - line 27 
line 19 - 11ns 21 
. line S - line 9 
line 8 - line 29 



page 22, line 18 -page 24, line 31 



WO 99 12619 A ( PORTABILITIES INC) 
18 fercli 1999 < 1999-03-18) 
figures 1,2 

3, line 5 -page 4, line 9 
?, line 7 -page 10, line 2 
page IS, line 5 - line 14 



13,14 



Pans :j (i;tifi!ft>us4si :i! mm.^hs on}',' iBsa; 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

iniormation on patent SassS? sw 



PCT/US 00/14837 



Patent oocunsem 
cited in ssarcfi sepofi 



Ptii>'ScsScrs 
date 



EP 0341993 A 



15-11-1389 







8 


AO 


3378389 


4 


BR 






OA 


1333952 








s 

y 


OF 

WW: 


689-38468 


T 

i 


ES 




I 




90155 




OP 




A 


yr 




o 




9613457 


8 


HX 


173200 


8 


US 


5354591 


A 


US 


5616354 


A 


OS 


5643397 


A 


US 


5256231 


A 


us 


5611791 


A 


us 


5254194 


A 


ZA 


8903577 


A 



02-04-1992 

16- 11-1589 

02- 01-1990 

17- 01" 139$ 
23-09-1993 

03- 03-1994 
15-12-1393 
08-07-1993 
22-01-1990 
31-05-1399 
0§-10~i996 
08-02-1994 
11-10-1994 
01-04-1997 
01-07-1997 
£6-10-1993 

18- 03-1957 

19- 10-1993 
30-01-1991 



tfS 5763041 A 


09-06-1998 


AU 1418097 A 
CA 2236513 A 
W0 9723348 A 


17-07-1997 
03-07-1997 
03-07-1937 


US S259763 A 


09-11-1993 


N'0& E. 





HO 99114SI A 11-03-1999 AU 966079S A 22-03-1999 

if 1017562 A 12-^7-2000 



m 9912619 A 18-03-1999 US 8000983 A 14-12-1995 

US 6010387 A 04-01-2000 
AU 9314498 A 29-03-1999 



